Appendix A 
USB Device Descriptors 



USB Device Descriptors 



Note: E - replaced by E2Rom Value, C - modified by configuration option 

{* device descriptor *} 



LABEL : Device Des; 



0010 12 

0011 01 

0012 10 

0014 00 

0015 00 

0016 00 

0017 08 



Val 
Val 
Val 
Val 
Val 
Val 
Val 



Device_Len; { length of this descriptor in bytes} 

$01; {Device descriptor type} 

$10, $01; {USB Spec rev 1.10} 

$00; {Device class ?} 

$00; {Device subclass ?} 

$00; {Device protocol ?} 

Max_Length; {maximum packet size} 



LABEL 



Device_Des_Vendor ; 



E 0018 03 04 Val : $03 , $04 ; {Vendor ID FTDI } 

E 001A 01 60 Val : $01 , $60 ; {product number 6001} 

LABEL : Device Des Vendor End; 



E 001C 


00 02 


Val 


001E 


01 


Val 


001F 


02 


Val 


0020 


03 


Val 


0021 


01 


Val 



$00, $02; {device release number 02.00} 

$01; {index of string descriptor describing manufacturer} 
$02; {index of string descriptor describing product} 
$03; {index of string descriptor describing serial number} 
$01; {number of possible configurations} 



{* end of device descriptor *} 
LABEL : Device_Des_End; 

LABEL : Config_Des; 

{* configuration descriptor *} 





0022 


09 


Val 




0023 


02 


Val 




0024 


20 00 


Val 




0026 


01 


Val 




0027 


01 


Val 




0028 


00 


Val 


EC 


0029 


80 


Val 


E 


002A 


2D 


Val 



$09; {length of this descriptor in bytes} 
$02 ; {configuration descriptor} 

Config_Len, $00 ;{ length of data returned for all things} 
$01; {number of interfaces supported by this configuration} 
$01 ;{ configuration value} 

$00; {index of string descriptor describing this configuratic 
10000000b; {configured as bus powered and not remote wakeup} 
45; {maximum power in 2 mA ie 90mA for now} 



{* end of configuration descriptor *} 

LABEL : Inter f ace_Des ; 

{* interface descriptor *} 



002B 


09 


Val 


$09; { 


002C 


04 


Val 


$04 J | 


002D 


00 


Val 


$00; | 


002E 


00 


Val 


$00 ;| 


002P 


02 


Val 


$02; j 


0030 


FF 


Val 


$ff ; 1 


0031 


FF 


Val 


$ff ;{ 


0032 


FF 


Val 


$ff ;{ 


0033 


02 


Val 


$02 ; { 



interface number} 



{* end of interface descriptor *} 
LABEL : Inter face_Des_End; 
LABEL : Endpoint_Des ; 
LABEL : Endpoint3_Des_End; 

0034 07 Val : $07; {length of this descriptor in bytes} 

0035 05 Val : $05 ; {End point descriptor} 

0036 81 Val : 10000001b; {in endpoint at address 1} 

0037 02 Val : 00000010b; {attribute as bulk} 

0038 40 00 Val : 64 , $00 ; {maximum packet size} 

003A 00 Val : $00 ;{ interval for polling endpoint for data transfers} 



LABEL : Endpoint3_Des ; {* end point descriptor *} 



003B 07 
003C 05 
003D 02 
003E 02 
003F 40 
0041 00 



00 



Val : $07; {length of this descriptor in bytes} 

Val : $05; {End point descriptor} 

Val : 00000010b; {out endpoint at address 2} 

Val : 00000010b; {attribute as bulk} 

Val : 64, $00; {maximum packet size} 

Val : $00; {interval for polling endpoint for data transfers} 



LABEL 
LABEL 



Endpoint_Des_End; 
Con f i g_De s_End ; 



LABEL 



StrO Des; 



0042 04 Val : 

0043 03 Val : 

0044 09 04 Val : 
LABEL : StrO Des End; 



Str0_Len; {length of string descriptor} 

$03; {type string} 

$09, $04; {language ID 0009 English} 



LABEL : Strl_Des; 



E 


0046 


OA 




Val 


Strl Len; 


E 


0047 


03 




Val 


$03; { 


E 


0048 


46 


00 


Val 


,$00; 


E 


004A 


54 


00 


Val 


'T' ,$00; 


E 


004C 


44 


00 


Val 


'D' ,$00; 


E 


004E 


49 


00 


Val 


' I ' , $00; 



{length of string descriptor} 



LABEL : Strl_Des_End ; 
LABEL : Str2_DeS; 



0050 
0051 
0052 
0054 
0056 
0058 
005A 
005C 
005E 
0060 
0062 
0064 
0066 
E 0068 
E 006A 
E 006C 
LABEL : 



IE 

03 

55 00 
53 00 
42 00 
20 00 
3C 00 
2D 00 
3E 00 
20 00 
53 00 
65 00 
72 00 
69 00 
61 00 
6C 00 



Val 
Val 
Val 
Val 
Val 
Val 
Val 
Val 
Val 
Val 
Val 
Val 
Val 
Val 
Val 
Val 



Str2 Des End 



Str2 
$03; 
'0 
•s 

1 B 



'S' 
i e i 



_Len; {length of string descriptor} 

{type string} 

$00; 
$00; 
$00; 
$0 0; 
$0 0; 
$0 0; 
$0 0; 
$00; 
$00; 
$00; 
$00; 
$00; 
$00; 
$00; 



LABEL : Str3_Des ; 



E 
E 
E 
E 
E 
E 
E 
E 

LABEL 



006E 12 
006P 03 

0070 31 00 

0072 32 00 

0074 33 00 

0076 34 00 

0078 35 00 

007A 36 00 

007C 37 00 

007E 38 00 

Str3 De 



Val 
Val 
Val 
Val 
Val 
Val 
Val 
Val 
Val 
Val 
!_End ; 



Str3_Len; 
$03; 
'l',00; 
'2',00; 
■ 3 I , 00; 
'4' , 00; 
'5' , 00; 
'6' , 00; 
'7' ,00; 
'8' ,00; 



{serial number string} 
{type string} 



Appendix B 
EEPROM Data Structure 



E2Rom Data example 



0000 00 00 Val : $00, $00 ; {Configuration value} 

0002 03 04 Val : $03 , $04 ; {Vendor ID FTDI } 

0004 01 SO Val : $01 , $60 ; {product number 6001} 

0006 00 02 Val : $00 , $02 ; {device release number} 

0008 AO Val : 10100000b; {config descriptor value bus powered and remote wakeup} 

0009 2D Val : 45; {max power = value * 2 mA} 
000A 00 00 Val : $00 , $00 ;{ reserved} 

000C Op 00 Val : $00, $00; {reserved} 



000E 94 VAL : PTR_ManStringDes ; 

000F 0C Val : ManStringDes_Len; 

0010 AO VAL : PTR_ProdStringDes ; 

0011 34 Val : ProdStringDes_Len; 

0012 D4 VAL : PTR_SerStringDes ; 

0013 12 Val : SerStringDes_Len; 

LABEL : ManStringDes ; 



00 



0014 0C 

0015 03 

0016 41 
0018 6E 00 
001A 64 00 
001C 79 00 
001E 73 00 



Val : ManStringDes_Len; 

Val : $03; {type string} 

Val : 'A', $00; 

Val : 'n',$00 

Val : 'd',$00 

Val : 'y',$00 

Val : 's',$00 



{length of string descriptor} 
{length of string descriptor} 



{length of string descriptor} 



LABEL : ManStringDes_End; 



LABEL : ProdStringDes ; 



0020 34 

0021 03 

0022 57 00 
0024 6F 00 
0026 6E 00 
0028 64 00 
002A 65 00 
002C 72 00 
002E 66 00 
0030 75 00 
0032 6C 00 
0034 6C 00 
0036 20 00 
0038 55 
003A 53 
003C 42 
003E 20 
0040 3C 00 
0042 2D 00 
0044 3E 00 
0046 20 00 
0048 53 00 
004A 65 00 
004C 72 00 
004E 69 00 
0050 61 00 
0052 6C 00 
LABEL 



00 
00 
00 
00 



Val 
Val 
Val 
Val 
Val 
Val 
Val 
Val 
Val 
Val 
Val 
Val 
Val 
Val 
Val 
Val 
Val 
Val 
Val 
Val 
Val 
Val 
Val 
Val 
Val 
Val 
Val 



ProdStringDes_Len; 
$03; {type string} 
'W 1 , $00; 
'o' , $00 
'n' , $00 
'd' , $00 
'e' ,$00 
•t< , $00 
■f ' ,$00 
'u' ,$00 
' 1 1 , $00 
'1' ,$00 
1 ',$00 
'U' , $00 
'S 1 , $00 
' B 1 ,$00 
1 ',$00 
' < ' , $00 
•-■ , $00 
'>' ,$00 
1 ',$00 
'S 1 , $00 
'e' ,$00 
'r' ,$00 
'i' ,$00 
'a' ,$00 
1 1 ' , $00 



{length of string descriptor} 



LABEL 



ProdStringDes_End 
SerStringDes ,- 



0054 


12 




Val 


SerStringDes_Len; 
$03; {type string} 


0055 


03 




Val 


0056 


32 


00 


Val 


'2', 00 




0058 


32 


00 


Val 


'2 1 , 00 




005A 


33 


00 


Val 


'3 1 , 00 




005C 


3 4 


00 


Val 


'4' ,00 




005E 


35 


00 


Val 


1 5 1 , 00 




0060 


36 


00 


Val 


1 6 ' , 00 




0062 


37 


00 


Val 


' 7 ' , 00 




0064 


38 


00 


Val 


'8 1 , 00 




LABEL : 


SerStringDes_End 





0066 00 00 Val : $00, $00; {reserved for Checksum} 



Unit Serial No: 024525 



Version: 06.20 



) .work Address: 00:20: 6b :38:5f:cd 

Network Topology: Ethernet Connector: RJ45 

Network Speed: 10 Megabits 

Novell Network Information enabled 
Print Server Name: MLT_024525 
Password Defined: No 
Preferred File Server not defined 
Directory Services Context not defined 
Frame Type: 802.2 On 802.3 

Peer- to- Peer Information enabled 
Frame Type: 802.2 On 802.3 
Network ID: Oh 



MLT 024525 



TCP/IP Network Information 
Frame Type : Ethernet II 
Subnet Mask: 255.255.255.0 
DNS Address: 142.77.1.1 
WINS Name: Not Registered - 

IPP Network Information 

Internet Printing Protocol 



leTalk Network Information 
Frame Type: 802.2 SNAP On 802.3 
Protocol Address: Net Number 65384 
Preferred AppleTalk Zone : 
Preferred AppleTalk Type : 



enabled 

Protocol Address: 192.168.130.20 
Default Gateway: 192.168.130.1 



enabled 

http: //192 . 168 . 130 . 20 : 631/nic/Print 
enabled 

Node Number 224 Socket Number 129 

Default Zone 

LaserWriter 



Novell inactive 

Peer-to-Peer Connection Information 
Printer Name: MLT_024525 

AppleTalk Connection Information 

AppleTalk Printer Name: MLT_024525 

TCP/IP Connection Information 
Port Number : 10001 



IN010D01 EMPHATEC INC. 9:23 3/03/04 

PRODUCT INQUIRY BY BRANCH P. CD I DISC Z PKD PL000000 
Product MA05XXXX000288 Vend.Pn MA05XXXX000288 

Desc. HEATSINK 30X8MM l=50.8mm Select Prod # - For Details CSA Y/N: N 

Non-Cancelled N Non-Return: Units: Stk. C Pur. E Vendor 446 
Landed Cost 78.925 List Price 177.02 Supcde 
erage est 76.71 Vendor Cost 55.00 Alt.#l 

additional Comment: REV A* ON HOLD 21-AUG-03 LP #2 
Std Pack Qty: 1 Manufacturing est: Message: 
Additional Charge/Mi n. Order: 

Lit: inspection Completed : N Purchase Code : C 

Br. Location O/H Commit. Avail Comp Bid Fin Bid B/O-C O/O Std Qty 
Ytd Sis Ytd Sold Lyr sis Pr.12 Mths Sis Lead Eta Qty hold Pur Flag RSF 



97 


OTHER 


























99 


244-18 


1000 





1000 

















** 




1000 





1000 


















CMD-1 End of Job CMD-3 Display More CMD-5 Search Prd # cmd-7 view Pending Ord. 
CMD-8 Prod Info/Cmts CMD-9 Order Commit. CMD-11 View W/O COMP. CMD-14 Xref 

CMD-16 Substitute CMD-12 view Finish Prod 
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1 Introduction 
1.1 Background 



The Universal Serial Bus may be new to some developers. The information contained in this 
document is provided to help debug designs which use FTDI's FT232BM or FT245BM Integrated 
Circuit devices and contains helpful tips on what to look for should your design fail to operate 
correctly. Oscilloscope traces are provided to help with this. 



FT232BM and FT245BM Power Control and Pin States 

2 Clock Circuit 
2.1 6 MHz Clock 



A 6 MHz crystal or ceramic resonator can be used with FT232BM / FT245BM chips on the 
XTINandXTOUTpins. Figure 1 shows the output of pin 28, XTOUT. This shows what the 6 
MHz clock should look like when oscillating normally. In this mode the pin EECS (pin 32) does 
not need to be pulled high as it ispulledhighviaaninternal200Kresistor. 



Tek Run: I.OOGS/s Sample 



t t i J 




A: 167ns 
®: 165ns 

C2 Freq 
6.00143MH2 



1.88 V 



Figure 1. - 6MHz Clock signal 



FT232BM and FT245BM Power Control and Pin States 



2.2 Debugging Clock Problems 
2.2.1 Reasons For No Oscillation 

1. Lack of voltage - For bus powered designs ensure that USB cable is plugged in and 5 Volts 
is seen at the chip. For self powered designs ensure that 5 Volts is applied to the FT232BM / 
FT245BMchip. 

2. Bad Communication /Enumeration - The chip will stop theoscillatorifthe device isput 
into suspend by USB host. The system does this by stopping the Start Of Frame (SOF) packets 
which are normally sent on the USB bus every 1 millisecond. To checkthatthe oscillator circuit 
is working correctly pin4, RESET# should be held at GND (OV). This will stop the chip going 
into suspend so that the circuit can be looked at with an oscilloscope. 

3 . Crystal is not Oscillating - If a crystal (or resonator) without internal loading capacitors is 
being used, they should be fitted. Consult the manufacturers specification for a suitable capacitor 
value. 



2.2.2 Possible Reasons For a Device Oscillating, But Not Working 

i. Pin 4, RESET# being heldlow or floating. While RESET# is held low, the RSTOUT# 
signal will drive low to prevent the 1.5K ohmpullupresistoronUSBDPfromgoinghigh. This 
1.5 K ohm pull up resistor on USBDP to the 3.3 Volts on RSTOUT# is used by the system to 
detect that a device is present . The system can detect that a high speed device has been 
connected by looking for USBDP beingpulledhigh (USBDM is pulled high for a low speed 
device). If RESET# is tied to VCC then RSTOUT# will go high when the oscillator has become 
stable. You can tell when the chip has come out of reset as RTSOUT# will go high (3.0- 3.6V). 
The chip will continue to stay in reset for 5 .6 milliseconds a fter RSTOUT# goes high. This is 
shown in Figure 2. 
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Tek HPrai 20.0kS/s 1 Acqs 

.l---frj7-+T—T~^~ H .. 

A: 5.80ms 
@: 5.75ms 



C2 Freq 

°° Hz 




No period 
found 



CM 2.00 V HUE 2.00 V M 2. 50ms Ch2 7 1.88 V 4 Sep 2003 

15:07:41 

Figure 2. - RSTOUT# will go high 5.6 milliseconds after Vcc is applied. 

Afterthe5.6milliseconddelaytimethechip will start to try talk to the external EEPROM. This 
can be seen by looking at the signal on EESK, pin 1 . See Figures 3 and 4, below. 
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Tek ajjna 20.0ks/s 



4 Acqs 




A: 11.30ms 
: li.25m:i 

C2 Freq 

"» HZ 

No period 
found 



2.00 V M 2. 50ms Ch2 I 1.88 V 4 Sep 2003 

15:07:13 



Figure 3.-EESK can be seen talking to the EEP 
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6 








• I 
: i 



CM 2.00 V HiB 2.00 V M i.OOms Ch2 J 1.88 V 4 Sep 2003 

14:34:09 

Figure 4. - EESK can be seen talking to the EEPROM after the chip comes out of reset. 



2. Chip responds to first SETUP packet but always NAKs the response. - This is 
generallybecausemereisafaultmmeEEPROMinterface.Usuallythe 10 Kohm pullup 
resistor on EED ATA (pin 2) is missing, or EED ATA is held at GND. This can be seen by 
continuous clocking of the EESKpin. 

(NAK - USB handshake packet indicating a negative acknowledgement) 

3. APLL bypass set to wrong value for speed. - In order to use the chip with a 6 MHz 
resonator or crystal pin 32 EECS should be high. 

First generation AM devices required a 1 00K ohm pull up resistor to be fitted to EEC S . Second 
generation BM chips have incorporate this pull up resistor onto the chip. The chip's APLL can 
be turned off by fitting a 1 00 K ohm pull down resistor on EECS. This is to allow BM chips to 
be used with a 48 MHz crystal, instead of a 6 MHz resonator / crystal. 

To check for the correct speed, measure the clock period on theEESKline. EESK is used to 
interrogate the EEPROM when the device comes out of reset. It should have a period of just less 
than 1.6 microseconds. See Figure 5 in the next section . 
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Checking the Internal Chip Frequency 



Tek Run: SO.OMS/s Sample iQESEi 



EESK 



■I--!--!--!" 



- : ! ! ! ! 1 ! ! ■ — ! — ■ ! ! — ! ! \ ! ! — ! T 



A: 1.58US 
<@: -20ns 

C2 Freq 
631.796kHz 



1.00 V ' MIOOus Ch2> 1.88V 1 4 Sep 2003 



14:19:40 



Figure 5. - The clock signal on EESK should have a period of 1.6 microseconds 



A combination of faults has been seen where an FT23 2BM device appeared to work properly, 
but the baud rate selection was out by a factor of 8 . This came about by the wrong frequency 
mode being selected by EECS, and the D+ and D- pins swapped around. The board was fitted 
with a 6MHz crystal but was set to bypass the 8 times internal clockmultiplier APLL. This made 
the chip run internally at 6 instead of 48 MHz. The D+ and D- lines were swapped at the 
connector which caused the host PC's D- line to be pulledup instead of the D+ line. This made 
the host PC think that a low speed device was present. The 6 MHz frequency is the 4 times 
over-sampling frequency for the internal DPLL that would be used for a normal Low Speed 
device. Hence everything appeared to be correct exceptthat the device baud rate was an 8th of 
the rate set. Either fault on its own would have caused the device not to work. When debugging, 
a good sanity check is to look for the above waveform on the EESK pin and check that the 
period is approximately 1 . 6 microseconds . 
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USB Signals 
.1 USBDP and USBDM 



The two USB signallines USBDP and USBDM (or D+ and D-), shouldnothave any ferrite 
beads or inductors fitted in series as this will make the bus ring and oscillate. They should only 
have the 27 ohm series resistors in their path. These resistors should be located close to the 
FT232BM / FT245BM chip. Try to keep the lengths of the USBDP and USBDM tracks the 
same (within reason). 



A SOF (Start of Frame) packet as seen at the USB connector. The top signal is D- and the 
bottom signal is D+. 



Tek 



Stop: 



100MS/S 



USBDP 



1-> 



-I — i — I — = — I — I — I — i — I- 



1 



USBDN 



2 



136 Acqs 



r; 



Chi 1.00 
Figure 6. - USBDP and USBDM signals. 



55 



IK 



C2 Freq 
5.964543MHZ 



1.00 V M 500ns Ch2 y 1.88 V s Sep 2003 

09:20:37 
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3.2 Vusb, USB Signal Ground and USB Cable Shield 



Vusb - 5 Volt supply which can be used to supply bus powered designs. Up to 1 00 mA can be 
sourced from USB in low power designs, and up to 500 mA can be sourced in High power 
designs. High power designs should follow the advice given in the device data sheet and 
Designers Guide . The amount current to be sourced by the device should be written into the 
external EEPROM. 

It is recommended that a ferrite is used on Vusb in bus powered designs . 

USB Signal Ground - Should be connected to the ground for the FT232BM / FT245BM chip, 
but should not be connected to the USB cable shield. Inductors or ferrites should not be placed 
between USB signal ground and the USB cable shield. 

For designs where EMC is a concern it has been seen that a ceramic capacitor in the range 
O.OluF and 0.47uF between USB signal ground and the USB cable shieldis effective. 

USB Cable Shield - Connect to the device case or RS232 / RS422 / RS485 connector 
housing. 
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10 



4 



RESET Circuit 



4.1 



RESET# 



The chip contains a voltage comparator to generate an internal reset signal. The RESET#pin 
can be tied to VCC or can be driven low to extend the reset period if required. While the reset is 
active, the pin RSTOUT# will be driven low. RSTOUT# can be used to drive the 1 . 5K pull up 
on USBDP. If a longer reset period is required then RSTOUT# will prevent the system detecting 
the chip until the RESET#pin is driven high. 

Internal power-on reset circuit specification:- 

1 . The chip will be held in reset while the input to RESET# is less than 3 .3 V. 

2. The chip will be reset if the RESET# input drops below 3.3 V, provided it remains below 3.3 V 
for a period greater than 25 0ns . 

3 . The chip is not released from reset until the RESET# input has been greater than 3 . 3 V for at 
least 5 . 6 milliseconds. 

4. The chip is not released from resetuntil clock is running. 



FT232BM and FT245BM Power Control and Pin States 



USB Enumeration 
Enumeration on USB 



The presence of a device and it's USB speed is detected by the host by the presence of a pull up 
resistor on USBDP (for full speed) or on USBDM (for low speed). The FT232BM and 
FT245BM are full speed USB devices. 

When the chip is detected on the host computer, and the drivers have loaded then the P WREN# 
signal will be driven low in order to power up any external logic on the users board. This should 
be done using a soft start circuit to avoid sudden glitches in the VCC rail causing the chip to stop 
working. 
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6 USB Suspend and Resume 



6.1 Suspend and Resume Process 



Thedevice maybeputinto suspend by the USB host controller ifUSB traffic stops for more 
than 3 milliseconds and the USB bus is idle. For the FT232BM device, the SLEEP#pin will go 
low to indicate the device has been suspended. For both the FT232BM and the FT245BM, the 
PWREN# signal will go high when in suspend. This is to reduce overall power consumption to 
less than 500 micro Amps , which is a requirement of the USB specification . An option in the 
EEPROM configuration bits will use internal pull down resistors instead of pull up resistors on the 
I/O pins during suspend. This is to avoidpowering up the external logic from the pull ups. 

When the device wakes up to an external event such as USB resume or reset, it will start a 
timer and wait for around 5.6 milliseconds before enabling the chip. This delay is to allow time 
forthe oscillator is stabilise. 



13 
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Signals Unique to the FT232BM 



7.1 



TXDEN, RXLED# and TXLED# 



TXDEN - This pin will go high whenever the device transmits a character. It is used for systems 
where multiple devices can be driving a cable. Its purpose is to control the output enable of a 
RS485 level converter. It is turned off at the same time as the last STOP bit is sent. See Figure 7 
for an oscilloscope trace showing the output of TXDEN. 

TXDEN is specified as follows :- 

1 .TXDEN will go high 1 bit time before the start bit. 

2. TXDEN will go low at the end of the stop bit 

3 . The exact length of the bit time depends on the baud rate selected. 

4. If there are consecutive bytes of data TXDEN will go high, and stay high until all data has 
been passed through. 

If 2 stop bits are not being used, then a small delay can be added using logic or an RC network 
to ensure the TXDEN drives the single STOP bit. 
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Tek Run: 200kS/s Sample 



[ T }•• 



1-* 



txd: 



■^"^W*! ■ f^^M rf*i^ r S n*v^| r''" - ^ 



TXDEN 



Data = 0x55 



9600 Baud - 8 Bit - No Parity -J stop 



CI Freg 
4.877005kHz 
Unstable 
histogram 

C1 CycMean 
2.484 V 
Unstable 
histogram 



Ch1 ' ' 2.00 V BUB 2.00 V M 250jas Ch2 \ 1 .20 V isjun 2003 

16:38:00 



Figure 7. Example TXDEN output. 



RXLED# - This is pulsed low for a maximum of 1 millisecond when a character is Received 
from RS23 2. It has a recovery time of approximately 1 millisecond before it can be pulsed low 
again. 

TXLED# - This is pulsed low for a maximum of 1 millisecond when a character is Transmitted 
to RS232. It has a recovery time of approximately 1 millisecond before it can be pulsed low 
again. 



.2 SLEEP#, PWRCTL, and PWREN# 



SLEEP# - This pin will go low when the device is in suspend . When this happens the oscillator 
will stop. This pin is typically used to power down an external TTL to RS232 level converter 
I.C. in USB to RS232 converter designs. 

PWRCTL - This is an input pin used to tell the system the type of power source for a 
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GET_ST ATUS USB command. The device will use the values from the EE PROM for the data 
returned in a CONFIG_DESCRIPTOR for Bus powered or Self powered and remote wakeup. 
The state of P WRCTL will override the EEPROM setting. If PWRCTL is low then a 
GET_STATUS command will see the device as bus powered. If PWRCTL is high then a 
GET_STATUS command will see the device as self powered. This is useful for a system where 
the device can be Self powered or Bus powered. The Config descriptor will return a value 
indicating that the device is self powered, and thus the actual source can be read by the 
GET_ST ATUS command. If the PWRCTL pin is connected to the external power supply with a 
1 OK ohm pull down, then the power source will be monitored by the system with the 
GET_STATUS command. 

PWREN# - This goes low when the device has been configured over USB by a 
SET_CONFIGURATION command. This pin will go high during USB suspend. 

It is useful in a system where there is a choice of RS232 source. In a modem, for example, there 
couldbe two connectors. One would be USB the other normal RS232. This gives the usera 
choice of which port to connect to. The RS232 lines could be buffered at the 5 volt side using a 
'244 device. The PWREN# signal can then be used to select the FT232BM chip's RS232 lines 
when USB is connected. 

It can also used to switch the power to external logic to meet the suspend / enumeration current 
limits. The internal pull down resistors option should be set in the EEPROM when using 
PWREN#thisway. 
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Signals Unique to the FT245BM 
WR and TXE# 



WR - Thisinputisusedto Write the data Byte on the D[0... 7] lines into the Transmit FIFO 
Buffer when WR goes from high to low. 

TXE# - Active low output indicating Transmitter Empty. When high do not write data into the 
FIFO. When low data can be written into the FIFO by strobing WR high then low. 

The oscilloscope trace in Figure 7 shows a typical burst of data to the device. The data is latched 
on the negative edge of WR. The TXE# signal must be monitored before the next byte can be 
written. 
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Figure 7. WR and TXE# while writing data. 

As can be clearly seen from the following trace (figure 8), the TXE# signal becomes inactive on 
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the falling edge ofWR. This example is using one 1 2 MHz clock period for the WR inactive 
period, which gives a negative pulse of approx. 80 nanoseconds. 
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Figure 8. TXE# becomes inactive on the falling edge of WR. 



RD# and RXF# 



RD# - This active low input is used to Read the current data byte from the FIFO Receive buffer 
onto the D[0. . . 7] lines . If a data Byte is available it will be read when RD# is taken from low to 
high 

RXF# - Active low output indicating Receiver full. When high do not read data from the 
FIFO. When low data is available in the FIFO which can be read by strobing RD# low then high 
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Style 
infinite 



,„ to „ citlJ i Readout 
intensity Options 



Figure 9. shows data being read from the device. The device indicates buffer empty on the rising 
edgeofRD#. 

The oscilloscope trace in figure 1 shows the data being driven by the device when RD# goes 
low. The RD# signal enables the devices data buffer drivers. The data will be valid within a 
maximum of50nS from the falling edgeofRD#. This example is using two 12MHzclock 
periods for the readpulse,.which gives a read time of approx 1 60 nanoseconds. 
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Figure 10. Data being outputted when RD# goes low. 



8.3 PWREN# and SI/WU# 



PWREN# - This goes low when the device has been configured over USB by a 
SET_CONFIGURATION command. This pin will go high during USB suspend. 

It can also used to switch the power to external logic to meet the suspend / enumeration current 
limits. The internal pull down resistors option should be set in the EEPROM when using 
PWREN#thisway. 

SI/WU# - Send Immediate / Wake up. This can be used to pass on a short packet of data to the 
host computer to avoid waiting for the latency timer to trigger. It can also be used to resume the 
host system if remote wakeup has been enabled to in the EEPROM. 

The Send Immediate function activated on a falling edge . 
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To use SI/WU# to wake up a suspended device the pin should be taken low and held low for 20 
milliseconds. 



.4 Data Loss and Data Corruption Problems with the FT245BM 



Care must be taken to ensure that the WR and RD# signals have no ringing on them. The lines 
are edge sensitive so ringing on these lines can cause data loss or data corruption. To avoid this, 
use a small value of series resistor 27-47 Ohms in the lines at the chip that is driving these lines. 

Another reason for data loss is not observing the RXF# and TXE# lines. YouMUSTONLY 
write when TXE# is low and you MUST ONLY read when RXF# is low. Not observing these 
conditions will result in data loss / corruption. 
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9 Disclaimer and contact information 
9.1 Disclaimer 



© Future Technology Devices International Limited, 2002 / 2003 

Neither the whole nor any part of the information contained in this document, or the products 
described, may be adapted or reproduced in any material or electronic form without the prior 
written consent of the copyright holder. 

This product and its documentation are supplied on an as-is basis and no warranty as to their 
suitability for any particular purpose is either made or implied. 

Future Technology Devices International Ltd. will not accept any claim for damages howsoever 
arising as a result of use or failure of these products. Your statutory rights are not affected. 
These products, or any variant of them, are not intended for use in any medical appliance, device 
or system in which the failure of the product might reasonably be expected to result in personal 
injury. 

This documentprovides preliminary information that may be subject to change without notice. 



9.2 Contact Information 



Future Technology Devices International Limited 
St. George's Studios 
93/97 St. George's Road, 
Glasgow G36JA, 
United Kingdom. 

Tel: +44 (0)141 353 2565 
Fax : +44 ( )141 353 2656 

E-Mail ( Sales ) : sales@ftdichip.com 
E-Mail ( Support ) : support@ftdichip.com 
E-Mail (General Enquiries) : adrnm@ftdicliip.com 
Web Site URL: www.ftdichip.com 



Agents and Sales Representatives 
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At the time of writing our Sales Network covers over 40 different countries world-wide. Please 
visitthe Sales Network page of our Web site for the contact details our distributor(s) in your 
country. 
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